. These MP2 calculations were performed with the Q-CHEM S1 software. The results are summarized in Table S1 .
In addition, we calculated the energy change (∆E) by the MP2 method for the following reaction:
IM-H + 1/2M(crystal) → M-IM + 1/2H 2 (2) -S3- And, the ∆E is calculated by the equation (3):
∆E = E tot (M-IM) + 1/2 E tot (H 2 ) -E tot (IM-H) -1/2E tot (M crystal )
where E tot (M-IM) indicates the total energy of neutral M-IM complex, E tot (H 2 ) is that of H2
molecule, E tot (IM-H) indicates that of neutral imidazole system, and E tot (M crystal ) indicates that of crystalline alkali metal (M) with a body-centered cubic crystal structure.
For calculating the E tot (M crystal ), we considered the following equation:
Here, E coh (M) indicates the cohesive energies of crystalline metals which are from experiment values (37.70 kcal/mol for Li crystal, 25.67 kcal/mol for Na crystal, and 21.54 kcal/mol for K crystal). S2 And, E tot (M atom ) indicates the MP2 total energy of an metal (M) atom.
The calculated ∆E is summarized in Table S2 . 
Here the parameter D is the well depth, r o is the equilibrium bond distance, and α determines the stiffness (force constant).
In the GCMC simulation for simulation of H 2 uptake in alkali metal-doped ZIFs, we need . These calculations were performed with the Q-CHEM S1 software.
All of the FFs used in this work are summarized in Table S3 . results, and the line indicates the fitted FFs.
-S10- Figure S3 . The ensemble average (cyan color) from the GCMC simulation for H 2 uptake in Li-ZIF-70, Na-ZIF-70, and K-ZIF-70 at 1, 5, and 100 bar, in which pristine ZIF-70 is also included for comparison. For each pressure, top and bottom snapshots are top-view and side-view, respectively.
-S27-S. Figure S4 . Comparison of delivery H 2 uptake in the type-I H 2 adsorption isotherm (red) versus the linear isotherm (blue). Here, the delivery H 2 uptake is shown with red (for type I) and blue (linear) arrows, indicating that the linear H 2 adsorption isotherm shows higher delivery H 2 uptake than the type-I. Also, we shows volumetric delivery H 2 uptake of alkali metal-doped ZIF-70 at 298 K in Fig. S5(b) .
Alkali metal ion dopants improve volumetric H 2 uptake capacity at 298 K and the volumetric uptake order is Na-ZIF-70 (15.50 kg/m ). Similar to the gravimetric delivery uptake case, higher H 2 binding energy -S29-needs not always lead to higher delivery H 2 uptake. And, although pristine ZIF-70 shows lower volumetric delivery H 2 uptake than experimental H 2 bulk density, alkali metal-doped ZIF-70 have higher volumetric uptake than the experimental H 2 bulk density, indicating that the alkali metaldoped ZIFs is more efficient than the compressed gas tank for hydrogen storage.
